Expression of 14-3-3 transcript isoforms in response to ethanol exposure and their regulation by miRNAs.
The 14-3-3 proteins are a family of highly conserved molecular chaperones involved in the regulation of a number of key cellular functions including metabolism, stress response, protein trafficking, cell-cycle control, signal transduction, transcription, apoptosis and neurotransmission. 14-3-3 proteins have also been implicated in the pathophysiology of neurodegenerative disorders including Alzheimer disease and Parkinson disease. Recent studies have also shown that 14-3-3s are differentially expressed in the frontal cortex of human alcoholics suggesting a potential role in the pathophysiology of alcohol use disorders. Here we measured the expression of 14-3-3 transcripts in HEK293T cells in response to chronic ethanol treatment. Five of the seven transcripts (14-3-3β, 14-3-3γ, 14-3-3ζ, 14-3-3ε and 14-3-3θ) were significantly down-regulated following chronic exposure to ethanol for a five day period with these changes persisting even after withdrawal from ethanol treatment. One transcript, 14-3-3σ, was significantly up-regulated following chronic ethanol exposure and 14-3-3η showed no differences in expression in the same treatment model. The pattern of expression changes is similar to those seen in the frontal cortex of human alcoholics. To investigate the role of miRNAs in mediating the expression changes we measured the expression of the 14-3-3 transcripts following transfection with miR-203, miR-144 and miR-7 mimics. Although these miRNAs had predicted target sites in the 3'untranslated region of each 14-3-3 isoform, only miR-203 resulted in a down-regulation of 14-3-3θ transcript. In addition, the expression of 14-3-3γ was upregulated following transfection with miR-7 and miR-144 mimics. MiRNA regulation of these isoforms following alcohol exposure may lead to alterations in neurotransmission, the balance between cell survival and cell death, as well as changing the rewarding effects of alcohol.